Complement Deposition on Nanoparticles Can Modulate Immune Responses by Macrophage, B and T Cells.
Nanoparticles are attractive drug delivery vehicles for targeted organ-specific as well as systemic therapy. However, their interaction with the immune system offers an intriguing challenge to the success of nanotherapeutics in vivo. Recently, we showed that pristine and derivatised carbon nanotubes (CNT) can activate complement mainly via the classical pathway leading to enhanced uptake by phagocytic cells, and transcriptional down-regulation of pro-inflammatory cytokines. Here, we report the interaction of complement-activating CC-CNT and RNA-CNT, and non-complement-activating gold-nickel (Au-Ni) nanowires with cell lines representing macrophage, B and T cells. Complement deposition considerably enhanced uptake of CNTs by immune cells known to overexpress complement receptors. Real-Time qPCR and multiplex array analyses showed complement-dependent down-regulation of TNF-α and IL-1β and up-regulation of IL-12 by CMC- and RNA-CNTs, in addition to revealing IL-10 as a crucial regulator during nanoparticle-immune cell interaction. It appears that complement system can recognize molecular patterns differentially displayed by nanoparticles and thus, modulate subsequent processing of nanoparticles by antigen capturing and antigen presenting cells, which can shape innate and adaptive immune axes.